Two experiments were conducted to determine the influence of adding various fat sources to the diet of the aged (76 to 84 wk) commercial laying hen. In experiment 1, corn-soybean meal diets were fed with 0, 2 and 4% corn oil. A diet containing 13.85% wheat bran was fed with and without 4% corn oil. A sixth diet contained 2% corn oil and 26.21% sugar. No difference in egg production among the 6 treatments was observed. The addition of 4% corn oil produced a nonsignificant increase in egg weight. The corn-soybean meal diet containing no corn oil also was used as the control in experiment 2. Seven treatment diets were fed with 4% fat from various sources. No difference in egg production among the 8 treatments was observed. Egg weight was higher when the diet contained added fat except when tallow was added. 
DESCRIPTION OF PROBLEM
For several decades it has been assumed that when the energy content of the feed is changed, the hen changes her feed intake to meet her energy requirement. However, Harms et al. [1] recently found that the hen does not adjust feed intake when the energy of the diet is increased 10% by the addition of corn oil. This increased energy intake resulted in a 2.6 g increase in egg weight (EW). The authors suggested this diet may be beneficial for improving early EW.
Corn oil is usually more expensive than other fats. Therefore, an experiment [2] was conducted to evaluate the performance of commercial laying hens when various levels of fat from corn 1 This research was supported by the Florida Agricultural Experiment Station and approved for publication as Journal Series No. R-8833, and the source of fats was furnished by Fats and Proteins Research Foundation Inc., RR 2, Box 298, Bloomington, IL 61704. 2 To whom correspondence should be addressed: harms@animal.ufl.edu. oil or poultry fat were added to the diet. Egg weight increased as the level of fat was increased from 0 to 6%. The increase in egg weight was significantly greater from the addition of corn oil than from the addition of poultry fat.
The first experiment [1] was conducted when the hens were 36 to 44 wk of age. The second experiment [2] was conducted when the hens were 26 to 38 wk of age. Therefore, the present experiment was conducted to evaluate the influence of adding various sources of fat to aged hens (76 to 84 wk).
MATERIALS AND METHODS
Hy-Line W36 [3] hens 76 wk of age were used in 2 experiments that started on October Downloaded from https://academic.oup.com/japr/article-abstract/13/3/365/767964 by guest on 07 December 2018 24. They had previously been fed the control diet (Table 1) . Amino acid values are based on the laboratory analyses of corn and soybean meal. Each diet in each experiment was fed to 8 replicates of 5 hens in individual cages (25.6 × 42.6 cm), and both experiments were conducted for 56 d.
Experiment 1
A corn-soybean meal basal diet containing 2,842 kcal of ME/kg (Table 1 ) was fed. Two other diets were fed that contained 2 or 4% corn oil and had 2,933 and 3,062 kcal of ME/kg, respectively. The fourth diet contained 13.85% wheat bran and had 2,585 kcal of ME/kg. The fifth diet contained 13.85% wheat bran and 4% corn oil and had the same energy as the control diet. The sixth diet contained 26.21% sugar and 2% corn oil, with the same level of energy as the diet with 4% corn oil.
One egg was weighed from each hen on the last day of each week. Average EW per pen was used for weekly performance analysis. Egg production (EP) was recorded for each hen, and average hen-day EP was used for analysis. Feed consumption (FC) was measured at biweekly intervals. Egg mass (EM) was calculated as EW × EP. Body weight of each hen was obtained the first and last week of the experiment, and BW gain was calculated. Data were analyzed using a 1-way ANOVA [4] , and Duncan's multiple range test [5] was used to separate treatment means.
Experiment 2
The corn-soybean meal control diet in this experiment was the same as used in experiment 1 (Table 1) . A second diet contained 4% corn oil, resulting in an energy level of 3,062 kcal of ME/kg of diet ( Table 1 ). The other 6 diets were kg of ME/kg were used for soybean oil, tallow, brown grease, yellow grease, white grease, and poultry fat, respectively, as suggested by Pearl [7] . The data analysis procedures were the same as those used in experiment 1.
RESULTS AND DISCUSSION

Experiment 1
Egg production was not significantly different among treatments ( Table 2 ). The lowest EP was 81.2% for hens fed the diet with wheat bran and the highest EP was 82.4% for hens fed the diet with 2% corn oil. Hens fed the diet with 4% corn oil laid eggs that were 1.2 g heavier than eggs from hens fed the control diet. The addition of 2% corn oil resulted in a nonsignificant increase of 0.3g in EW ( Table 2 ). The inclusion of wheat bran in the diet resulted in a 0.4 g decrease in EW. The addition of 4% corn oil to the diet containing wheat bran increased EW 1.2 g. The eggs from hens fed the diet with wheat bran and 4% corn oil weighed 0.4 g less than eggs from hens receiving the corn-soybean meal diet with 4% corn oil. The weight of eggs from hens fed the diet with sugar and 2% corn oil was equal to the weight of eggs from hens fed the control diet.
Hens fed the diet with wheat bran had the highest feed intake, the lowest energy intake, and the lowest energy intake per gram EM compared with hens fed the other diets ( Table 2 ). The addition of 4% corn oil to this diet reduced feed intake, whereas energy intake and energy per gram EM increased. Hens receiving the diet with 2% corn oil and sugar had the highest energy intake.
The addition of 2% corn oil to the diet reduced FC but did not affect EP, EW, energy intake, or energy per gram EM ( Table 2 ). The addition of 4% corn oil reduced FC and increased energy intake and energy per gram EM. There also was a 1.2 g increase in EW. The inclusion of sucrose in the diet did not affect the performance of the hens.
Hens fed the diet with wheat bran and no corn oil had the lowest weight gain (Table 2 ) of all treatments but did not differ significantly from hens that received the control diet. This was a result of the reduced energy intake. No significant differences in weight gain among hens fed the other 5 diets were observed.
Experiment 2
No difference in EP among the 8 treatments (Table 3) was noted. The EP ranged from 80.2% for hens receiving the diet with white grease in the diet to 82.6% for hens receiving the diet with poultry fat. A small, nonsignificant increase in EW from the inclusion of all fats, except for Means without a common superscript in a column differ significantly P < 0.05.
the addition of tallow (Table 3) , was observed. However, the largest increase in EW was from the hens receiving the diet with corn oil, soybean oil, and yellow grease. The increase in EW did not appear to be associated with the fatty acid content of the diet (Table 4) , although the corn oil and soybean oil had the highest linoleic acid, and tallow had the least amount. A significant decrease in FC was observed, when poultry fat was added to the diet, whereas the effects of the other diets were not significant (Table 3 ). Daily energy intake of hens receiving the diet with soybean oil was significantly higher than intake of hens fed the basal, yellow grease, and poultry fat diets. The hens receiving the diet with poultry fat had the lower FC and energy intake per gram of EM than hens receiving other sources of fat (Table 3) . Hens receiving fat in the diet had a greater weight gain than hens fed the control diet (Table  3) . Only with hens receiving tallow, brown grease, and poultry fat was this significantly different.
The small increase in EW from the addition of fat in this experiment may be due to 2 factors. First, the Hy-Line standard for EW at 76 wk is 63.5 g. The 1-g increase may have reached the genetic potential of the Hy-Line W36 hens. This would agree with Grobas et al. [8] who suggested that age may influence the response of laying hens to added dietary fat. Merkel et al. [9] found that EW was increased 2.7 g, when corn oil was added to the diet at 28 wk and only 1.6 g when the corn oil was added at 34 wk. Second, the experiment was conducted in cool weather, and
